The theoretical literature on trade and foreign direct investment (FDI) indicates that they could be either substitutes or complements. The empirical evidence on U.S.-Japan and APEC countries suggests that trade and FDI exhibit a complementary relationship. In this paper, we employ a six-region applied general equilibrium model that incorporates FDI to evaluate the impact of APEC trade and investment liberalization on output and the interplay between FDI and trade adjustments. The preliminary results suggest that FDI liberalization would bring about greater benefits to most of the APEC economies than trade liberalization. In the manufacturing sector, trade and FDI are found to be complements in the APEC regions.
Introduction
In the past two decades, inflows of foreign direct investment (FDI) have facilitated economic development and technology transfer in many developing countries. During the 1986-99 period, world FDI flows increased at an annual rate of 22.9 percent, significantly faster than the growth rate of world trade (UNCTAD, 2000) . Developing countries hosted 30.1 percent of inward FDI stock in 1999, sharply higher than 21.0 percent share in 1990.
Among developing countries, East and Southeast Asia hosted 51.4 percent of inward FDI stock in 1999, down slightly from 52.8 percent share in 1997. The relative decline in FDI flows to this region may be attributable to the Asian economic crisis of 1997-98.
FDI is subject to a number of impediments, including restrictions on entry and establishment, ownership and control restrictions, operational restrictions (e.g., local content requirements), and lack of transparency in laws and regulations. 1 Such impediments distort capital allocation across countries, between foreign and domestic investment, and between FDI and portfolio investment (Hardin and Holmes, 1997) .
Barriers to FDI are relatively high in services, such as finance, insurance, and communications.
Host countries may not benefit from inward FDI when there are domestic distortions. Naya (1990) shows that liberalization of FDI could reduce economic welfare in a protected economy. This is because protection in the host country would induce foreign investors to make non-optimal FDI decisions. Fry (1993) finds that inward FDI contributed significantly to economic growth in East Asian developing countries where the extent of domestic distortions, such as trade controls and financial repression, were relatively low. By contrast, in a group of developing countries with relatively high domestic distortions, inward FDI were associated with a low or negative growth.
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FDI and trade can be substitutes or complements. The theoretical literature indicates that they can be either of them depending upon the assumptions (e.g., Mundell, 1 See PECC (1995, Chapter 6) and Hardin and Holmes (1997) for further information on impediments to FDI, particularly in the APEC economies. 2 Fry (1993) divides the sample of sixteen developing countries between one group consisting of five East Asian countries (Korea, Indonesia, Malaysia, Philippines, and Thailand) and the other consisting of Argentina, Brazil, Chile, Egypt, India, Mexico, Nigeria, Pakistan, Sri Lanka, Turkey, and Venezuela. The estimation period is 1966-88 with the exception of Brazil (1966-85) , Chile (1966-84) , Indonesia (1967-88), and Pakistan (1968-88). 1957; Markusen, 1983; Neary and Ruane, 1988; Wong, 1986 Wong, , 1995 . The empirical evidence on the United States and Japan suggests that bilateral FDI and trade flows are complements in many manufacturing sectors (Kawai and Urata, 1998; Lee and RolandHolst, 1998) . Petri (1997) finds that not only inward and outward FDI stocks are reduced when investment liberalization is excluded from APEC liberalization but trade flows also tend to decline, particularly for China and ASEAN-4 countries, compared with full liberalization. This result suggests that FDI and trade are likely to be complements at the economywide level in the APEC economies.
To evaluate the impact of APEC trade and investment liberalization on economic welfare and the interplay between FDI and trade adjustments, we use a six-region, threesector computable general equilibrium (CGE) model. The next section provides an overview of FDI patterns and barriers in the APEC economies. Section 3 contains a brief description of the model used for quantitative assessments. In section 4, we present the aggregate and sectoral results of liberalization experiments, and the final section offers conclusions.
FDI Patterns and Impediments in the APEC Economies

Patterns of FDI
Developing members of APEC have benefited from FDI inflows from more developed members. The growth in FDI flows has generally led to greater diversification of production and higher rates of growth in trade and productivity. Although the Asian financial crisis of 1997-98 caused a sharp decline in real GDP in several East Asian countries, FDI flows to most of the APEC economies have remained at high levels, with the exception of Indonesia. (Low et al., 1996; Ramstetter, 2000) .
Barriers to FDI
According to UNCTAD (1996) , barriers to FDI may be classified into the following three categories:
(1) Restrictions on market entry, which include restrictions on the share of foreign ownership, screening and approval, restrictions on the legal form of the foreign entity, minimum capital requirements, and conditions on location.
(2) Ownership and control restrictions, which contain compulsory joint ventures with domestic investors, limits on the number of foreign board members, government approval required for certain decisions, and mandatory transfer of some ownership to locals after a specified time.
(3) Operational restrictions, which include performance requirements (e.g., minimum exports to output ratios), local content requirements, restrictions on imports of labor, capital, and intermediate inputs, and restrictions on repatriation of capital and profits.
Previous studies that estimate barriers to FDI have concentrated on services sectors (e.g., Hoekman, 1995; Hardin and Holmes, 1997; Hanslow et al., 2000 , Kaleeswaran et al., 2000 Warren, 2000) . This is because commercial presence abroad, primarily through FDI, is the most important means of delivering services to other countries. Hoekman (1995) uses frequency ratios of services barriers to estimate tariff equivalent measures of relative restrictiveness of barriers to services trade across countries and sectors. His estimates are based on judgmental benchmark tariff equivalents for each sector to reflect a country that is highly restricted in market access. Hoekman's (1995) estimates have been used by Brown et al. (1996) and Petri (1997) in their model simulations. Table 2 summarizes ad valorem equivalents of FDI barriers used by Petri. The rates for the services sector are based on Hoekman's estimates, whereas the rates for the primary and manufacturing sectors are assumed to be one-half as high (relative to total costs) as tariff equivalents for these sectors that are available in the GTAP database, version 3 (Hertel, 1997) . Hardin and Holmes (1997) Table 3 , which are based on estimates of impediment rates in banking (Kaleeswaran et al., 2000) and telecommunications (Warren, 2000) .
Compared with Hoekman's (1995) estimates on relative restrictiveness of barriers to services trade, the rates of impediments to establishment derived by Hanslow et al. (2000) are lower in all regions with the exception of China. Compared with Hardin and
Holmes's (1997) FDI restrictiveness indices, these rates are generally lower in all the APEC regions with the exceptions of China and Indonesia. Hanslow et al.'s (2000) estimates have some shortcomings, however, because they are derived from the impediment rates in only banking and telecommunications services. Source: Hanslow et al. (2000) , Table 4 .
The Model
Distinguishing between the activities of domestic and foreign-owned firms is an important feature of a CGE model that incorporates foreign direct investment. Petri (1997) assumes that product varieties are differentiated by firms headquartered in different regions. Under his demand structure, a foreign variety can be purchased from the local subsidiary of a foreign firm, the parent abroad, and the foreign firm's subsidiaries located in third countries. A domestic variety can be obtained either from domestic producers or from foreign subsidiaries of the domestic firm.
We have extended a simple world CGE model developed by van der Mensbrugghe (2000) to include features of FDI, closely following those developed by Petri (1997 The order of our demand nesting appears to be in accord with reality, particularly in services. For example, foreign banks in any given country generally provide services to fulfill the needs of domestic consumers. Thus, goods and services provided by domestic and foreign-owned firms in a given location appear to be closer substitutes than those provided by firms headquartered in the same country but produced in different locations.
The allocation of capital is modeled using the same CET transformation structure as in Petri (1997) , which is shown in Figure 2 . . 7 The structure of demand nesting is similar to the one adopted in the FTAP model . 8 It may be more realistic to assume increasing-returns-to-scale and imperfectly competitive product markets. See, e.g., Brown and Stern (1999) . The model is calibrated to social accounting matrices (SAMs) of the six regions for the year 1992, constructed primarily from the GTAP database, version 3 (Hertel, 1997) .
We are currently in the process of updating to a more recent database.
Three caveats are needed to interpret the results of APEC trade and FDI liberalization experiments presented in the next section. First, we used the same protection rates on FDI as Petri (1997) in this preliminary version, and we suspect that these estimates are likely to be too high. Second, the process of APEC trade and investment liberalization started in 1997, but some APEC countries reduced trade and FDI barriers significantly between 1992 and 1997. Third, the current model is static and does not account for capital accumulation. However, the capital stock is expected to increase over time, particularly when the real return to capital increases. The first two factors would overestimate the results while the last factor would underestimate them.
Computational Results
We have conducted three APEC liberalization experiments: (1) the five APEC regions remove trade barriers on a Most-Favored Nation (MFN) basis, (2) they reduce barriers to FDI by 50 percent on an MFN basis, and (3) the combination of (1) and (2). We first examine aggregate results in section 4.1, followed by assessments of sectoral results in section 4.2. In the aggregate, world real GDP would gain $100 billion from trade liberalization, $339 billion from FDI liberalization, and $441 from the combination of the two. These estimates should be interpreted with caution because the ad valorem equivalents of FDI barriers used in the model may be biased upward, particularly for UCAN.
Aggregate Results
All five APEC regions would realize gains in real GDP from trade liberalization, ranging from 0.2 percent for UCAN to 2.5 percent for ASEAN-4 (column 4). Both imports and exports increase substantially with the exception of the rest of the world (ROW). It may be puzzling at first why ROW's GDP and exports fall despite APEC trade liberalization is nondiscriminatory toward ROW. It is mainly caused by a large decline in its exports of primary products to Japan and NIEs. UCAN is the leading supplier of primary products to these regions, and its exports of primary products surge after the removal of trade barriers. This is because the export price of UCAN relative to that of ROW falls, resulting from a reduction in the average cost brought about by a fall in the price of imported intermediate inputs. 
Sectoral Results
Tables 5 and 6 present each region's sectoral adjustments in output, trade, and inward and outward FDI stocks for the three experiments. Not only the magnitude of the adjustments but the sign often changes with the transition to a more microeconomic perspective. The removal of trade barriers is expected to lead to large contractions in output of primary products in Japan and NIEs, resulting from a sharp increase in demand for imported goods. Since UCAN and China export relatively large shares of their primary 9 FDI liberalization would raise after-tax rate of return to capital in APEC regions relative to ROW. This induces capital to move from ROW to APEC regions, reducing the capital stock and output produced in ROW. 10 For individual APEC economies, this share is the highest in Singapore, followed by Hong Kong. For the regional aggregation used in this paper, however, the share is significantly higher in ASEAN-4 than the NIEs.
products to Japan and NIEs, export expansion resulting from trade liberalization would sharply raise domestic output. This appears to cause a strong resource-pull effect in UCAN and China. As the primary sector expands substantially in these regions, factors of production would be diverted from the manufacturing and services sectors, causing an output contraction in these sectors. However, this assumes that labor is homogeneous and perfectly mobile across sectors. If labor demand was disaggregated by type and skill, however, limited labor mobility might dampen contraction in non-primary sectors.
The manufacturing output in Japan, NIEs, and ASEAN-4 increases, driven by export expansion. Had more disaggregated data been available, we would expect that output of some labor-intensive sectors (such as processed food and apparel) to contract in Japan and that output of some capital-intensive sectors (such as steel and transportation equipment) to decline in ASEAN-4.
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FDI liberalization leads to an expansion of output in all three sectors in UCAN, NIEs, ASEAN-4, and China (Table 5) . As already mentioned in section 4.1, the regions that attract net inward FDI experience a positive output effect. Extremely large percentage increases in both inward and outward FDI in services are observed (Table 6 ). This is because the rates of FDI protection are highest in the services sector in every region.
Although not reported in Table 6 , the absolute change in the services sector's inward FDI stock is larger than that in its outward FDI stock in every APEC region except Japan. 12 An increase in output of services in Japan may be attributable to inter-sectoral domestic capital mobility. With primary production declining, capital installed in that sector moves to manufacturing and services, with the latter more important than the net decline in FDI.
Note that in ASEAN-4 output of manufactures is expected to rise more drastically than output of services mainly because the share of output produced by multinational firms in total output is several times greater in manufactures (0.69) than in services (0.09). There might also be some feedback from 'home' inputs from FDI installed abroad although the magnitude is probably not large.
11 Because of data limitations on FDI, we were not able to disaggregate the manufacturing sector further. See Lee, Roland-Holst, and van der Mensbrugghe (1999) for the sectoral output effects of APEC trade liberalization at a 20-sector level of disaggregation. 12 In Japan the inward FDI in services increases from $0.5 billion to $2.1 billion, whereas the outward FDI in services increases from $10.7 billion to $28.6 billion. Finally, we examine whether trade and FDI are complements at the sectoral level.
Trade liberalization leads to an increase in the inward and outward FDI stocks of the manufacturing sector in every APEC region, whereas it has an ambiguous effect on the FDI stocks in the primary and services sectors (Tables 5 and 6 ). At the same time, FDI liberalization leads to an increase in imports and exports of manufactures in every APEC region with the exception of Japanese exports. Again, the effect on the primary and services sectors is ambiguous.
The results are consistent with our a priori expectation that horizontal FDI is the most prevalent in the manufacturing sector, where trade and FDI linkages are extensive.
Thus the removal of trade barriers in host economies is likely to promote production of foreign subsidiaries. In the primary sector, motives of FDI might include securing energy and/or natural resources for the home country, and this type of FDI is expected to be less sensitive to changes in the height of trade barriers in the host country. In the services sector, a change in trade regime is unlikely to affect the level of FDI extensively because FDI is often the only means to provide foreign services to local consumers.
Conclusions
Despite a significant economic setback experienced by several East Asian economies during 1997-99, the Asia-Pacific region has been the fastest growing multilateral trading area of the world. In this paper, we have evaluated the impact of APEC trade and investment liberalization using a CGE model that incorporates FDI. The preliminary results suggest that FDI liberalization would bring about greater benefits to most of the APEC economies than trade liberalization. More accurate estimates of FDI barriers would be helpful in assessing the benefits of APEC liberalization more precisely, and we plan to refine and update the database.
In the manufacturing sector, trade and FDI are found to be complements in the APEC regions. Trade liberalization leads to an increase in the inward and outward FDI stocks, and FDI liberalization leads to an increase in imports and exports of manufactures.
The only exception is that when Japan liberalizes FDI barriers, it leads to an increase in imports but not in exports. However, this may be treated as a special case because Japan's inward FDI stock is extremely small relative to its capital stock. The result on complementarity suggests that gains from trade liberalization would be amplified in the presence of FDI. At the same time, FDI liberalization would increase both FDI and trade flows, which brings additional gains in the worldwide production. 
